Effect of hyperglycemia on extracellular levels of amino acids and free fatty acids in the ischemic/reperfused rat cerebral cortex.
This study analyzed the effects of pre-existing hyperglycemia on the extracellular levels of glutamate, other amino acids and free fatty acids, including arachidonic acid, in the ischemic/reperfused rat cerebral cortex, using a cortical cup technique. Forebrain cerebral ischemia (20 min) was induced by four vessel occlusion. Glucose (3.4 g/kg) was administered 30 min prior to ischemia. Glucose administration had no effect on basal levels of superfusate amino acids and reduced basal levels of linoleic and oleic acids. Cerebral ischemia elicited increased superfusate levels of aspartate, glutamate, phosphoethanolamine, taurine, gamma-aminobutyric acid (GABA) and arachidonic acid when compared with basal levels. Reperfusion caused a further increase in phosphoethanolamine and arachidonic acid levels and transient increases in linoleic, oleic and palmitic acids. Hyperglycemia resulted in significantly reduced levels of glutamate, phosphoethanolamine, GABA and arachidonic, myristic, palmitic, linoleic and oleic acids during ischemia/reperfusion in comparison with the saline-injected ischemic controls. The results indicate that ischemia/reperfusion-evoked increases in the extracellular levels of glutamate, certain other amino acids and free fatty acids are attenuated by prior systemic glucose administration.